Helicobacter pylori induces matrix metalloproteinase-9 through activation of nuclear factor kappaB.
Matrix metalloproteinases (MMPs), enzymes capable of degrading extracellular matrix components, are believed to be active in connective tissue remodeling associated with various physiologic processes and in pathologic conditions. The aim of this study was to analyze the molecular mechanism responsible for Helicobacter pylori-mediated MMP expression. Expression of MMP messenger RNA and MMP activity were assessed by reverse-transcription polymerase chain reaction and zymography, respectively. Chloramphenicol acetyltransferase assay was used to monitor activation of the MMP-9 gene promoter, and electrophoretic mobility shift assay was used to explore the binding of transcription factors to this promoter. Gastric tissue samples were immunohistochemically stained for MMP-9. H. pylori induced MMP-9 expression in 2 gastric epithelial cell lines but had no effect on MMP-2. Induction of MMP-9 was dependent on an intact cag pathogenicity island. Activation of the MMP-9 promoter by H. pylori occurred through the action of nuclear factor kappaB. Transfection of kinase-deficient mutants of IkappaB kinase and nuclear factor kappaB-inducing kinase inhibited H. pylori-mediated activation of MMP-9. MMP-9 expression was higher in epithelial cells of H. pylori-positive tissue compared with those of H. pylori-negative tissue. H. pylori induced activation of nuclear factor kappaB through an intracellular signaling pathway that involved IkappaB kinase and nuclear factor kappaB-inducing kinase, leading to MMP-9 gene transcription. MMP-9 induction by H. pylori may play an important role in gastric inflammation, ulcer formation, and carcinogenesis.